Recent measurements of high Q 2 cross sections and electroweak studies in deep inelastic scattering at HERA are reviewed. At HERA II the longitudinal polarisation of the lepton beam gives access to the chiral structure of the electroweak interaction. Attention is paid to the absence of right handed charged currents and the observation of the parity violation in neutral current ep scattering at distances down to 10 −18 m, as well as to measurements of the interference structure function xF 3 . An next-to-leading order QCD and electroweak analysis of inclusive ep cross section data is also discussed.
Introduction
Deep inelastic scattering (DIS) of leptons off nucleons is an important process in the understanding of the structure of the proton and has been vital in the development of the Standard Model (SM). From 2002 to 2007, the upgraded HERA collider delivered longitudinally polarised lepton beams to the collider experiments at the level of ∼ 40% polarisation (HERA II). The amount of data collected in this new data taking phase is considerably greater than that collected before the upgrade (HERA I 1994 (HERA I -2000 , in particular, an increase of a factor of ten has been achieved in the integrated luminosity in the e − p mode, and in e + p mode by almost a factor of two. Both the H1 and ZEUS collaborations have reported measurements of the cross sections for charged current (CC) and neutral current (NC) DIS at high negative four momentum transfer squared, Q 2 , using HERA II data 1,2,3,4 .
These cross sections, together with those measured during HERA I, have subsequently been used in next-to-leading order (NLO) QCD analyses to extract the proton parton density functions (PDFs), and electro-weak (EW) parameters, as well as measurements of xF 3 . Additionally the prediction of the SM related to the difference in the NC and CC cross sections for leptons with different helicity states arising from the chiral structure of the EW exchange is investigated.
Charged Current cross sections
The integrated CC cross sections measured as a function of the lepton beam polarisation P e for both e + p and e − p data are shown in figure 1 (left). Together with the previous measurement of the unpolarised total cross section in the same phase space, the measurements are compared to the expectations of the SM using the H1 PDF 2000 parametrisation 5 . A linear function was fitted to the three e − p points measured by ZEUS as a function of the longitudinal polarisation of the electron beam. The result of this fit is shown in figure 1 (right). The fit was extrapolated to P e = +1 to estimated the right handed CC DIS cross section, which gave σ CC (P e = +1) = 0.8 ± 3.1 stat ± 5.0 syst pb, where the contribution from the uncertainties on the luminosity and polarisation measurements and the effects of correlations between the uncertainties on the three measurements are all included in the systematic uncertainty. This value is consistent with the SM value of zero.
From this estimate, and assuming that right-handed CC DIS would have the same coupling and propagator dependence as the SM CC DIS, a 95% confidence level lower limit on the mass of a right-handed W boson was extracted as M WR > 180 GeV.
Neutral Current cross sections

Charge Asymmetry and xF 3
The structure function xF 3 can be obtained from the cross section difference between e − p and e + p unpolarised data
Here,σ is the reduced cross section, x is the Bjorken scaling variable and the helicity dependencies are contained in Y ± = 1 ± (1 − y 2 ), where y characterises the inelasticity of the interaction. The dominant contribution to xF 3 arises from the γZ interference, which allows xF γZ 3 to be extracted according to xF γZ 3 −xF 3 /ka e by neglecting pure Z exchange contribution, which is suppressed by the small vector coupling v e . The average xF γZ 3 , determined from the combined H1 and ZEUS data using the full HERA I and partial HERA II statistics, for a Q 2 value of 1500 GeV 2 , are shown in figure 2 (left). The measurements are well described by the NLO QCD fits 5, 6 to previously published unpolarised HERA I data. These results help to constrain the x dependence of the proton valence quarks.
Polarisation Asymmetry
The charge dependant longitudinal polarisation asymmetries of the NC DIS cross sections, defined as
measure to a very good approximation the structure function ratio
These asymmetries are proportional to combinations of the axial and vector couplings a e v q and thus provide a direct measurement of parity violation.
In the SM A + is expected to be positive and about equal to −A − . At large x the asymmetries measure the d/u ratio of the valence quark distributions according to
where k(Q 2 ) determines the relative amount of Z to γ exchange. The combined data from ZEUS and H1 are shown in figure 2 (right) where it is assumed that the correlated uncertainties of each experiment cancel. The asymmetries are well described by the SM predictions as obtained from the H1 and ZEUS QCD fits.
The measured asymmetries A ± are observed to be of opposite sign and the difference δA = A + − A + can be seen to be significantly larger than zero. This can be quantified by calculating the χ 2 for δA with respect to zero, based on the uncorrelated uncertainties. For Q 2 > 5000 GeV 2 , χ 2 /dof is equal to 4.0, which corresponds to a probability of 3.1 · 10 −3 for δA to be zero. 
